Sepsis is a frequent inflammatory disease with a high mortality and morbidity rate. Most of the data about epidemiology, management and prognosis of patients with sepsis came mainly from studies conducted within Intensive Care Units (ICUs). A consistent number of studies suggest that a proportion of patients with sepsis and severe sepsis are admitted to internal medicine units, and not transferred to an ICU. In this article, we presented the data of an Italian study, a multicenter study, evaluating consecutive patients, with an objective diagnosis of sepsis treated in internal medicine units.
Introduction
Sepsis is a frequent inflammatory disease with a high mortality and morbidity rate. 1 Over the past few years, a number of different studies have reported an increasing incidence of this disease [2] [3] [4] that overcomes the possibility to treat these patients exclusively in Intensive Care Units (ICU).
Nevertheless, most of the data about epidemiology, management and prognosis of patients with sepsis came mainly from studies conducted within ICUs. 2, 5, 6 A consistent number of studies suggest that a proportion of patients with sepsis and severe sepsis are admitted to internal medicine units, and not transferred to an ICU. 7, 8 We had only scarce data on the epidemiology and management of sepsis in the internal medicine setting. 8 Studies on the clinical history of patients with sepsis treated outside an ICU are extremely limited, and most of them have been conducted before the implementation of recent international guidelines on the management of severe sepsis and septic shock. They reported a higher mortality rate in patients with sepsis not admitted or with a delayed admission to an ICU. 6, 9, 10 Recently, to address this knowledge gap, we conducted a prospective multicenter study, evaluating consecutive patients, with an objective diagnosis of sepsis treated in internal medicine units.
11
This study was conducted in thirty-one internal medicine units from 14 different Italian regions.
Consecutive patients with an objective diagnosis of sepsis, admitted to these units from March 1, 2012, to December 31, 2012, were included. According to the definitions of the American College of Chest Physicians/Society of Critical Care Medicine Consensus Conference, sepsis was defined as infection, plus 2 systemic inflammatory response syndrome criteria. 12, 13 Severe sepsis was defined as sepsis plus at least 1 organ dysfunction, except when that organ dysfunction was already present 48 h before the onset of sepsis.
14 Septic shock was defined as sepsis plus either hypotension refractory to intravenous fluids (defined as persistent hypotension or a requirement for vasopressors after the administration of an intravenous fluid bolus) or hyperlactatemia.
14 Organ dysfunction was defined in accordance with commonly established criteria. 1 Five hundred and thirty-three septic patients (mean age 73.3 years, 50.8% men) were included representing the 1.78% [95% confidence interval (CI) 1.63, 1.95] of the admissions to the internal medicine units in the same period; 316 patients (59.3%) had a severe sepsis, and 17 (3.2.%) septic shock upon presentation. Sepsis most frequently came from genitourinary (30.8%), respiratory tract (26.5%), and gastrointestinal tract (18.9%), and 62 patients (11.6%) had a primary bacteremia. Almost all patients (94.2%) had at least 1 comorbidity: cardio-or cerebrovascular
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Discussion
In our study, we collected information on a consistent number of patients with sepsis and with positive blood culture who were consecutively admitted to an internal medicine unit. The in-hospital mortality of this population appeared to be in line with the results of recent studies that have evaluated the prognosis of patients with sepsis 15, 16 and that show a declining trend in the hospital mortality rate of these patients over the past few years. 17 Our results may be of clinical relevance for clinicians since, to date, only a few studies have provided information on the epidemiology and clinical history of patients with sepsis diagnosed and treated outside an ICU. 8 In fact, a significant proportion of patients with sepsis and even with severe sepsis are admitted to an internal medicine unit and not transferred to an ICU. 7 Results of recent studies clearly show that the use of central venous catheterization to monitor central venous pressure and central venous oxygen saturation to guide the administration of intravenous fluids, vasopressors, packed red-cell transfusions, and dobutamine, did not modify the mortality and morbidity rate of patients with severe sepsis or septic shock. 18, 19 Thus, these results seem to suggest that some patients may be treated safely, without the need of a continuous invasive monitoring, in a less intensive unit provided that an adequate therapy was rapidly administered. 20 Interestingly, other recent studies conducted on patients with sepsis admitted to ICU showed similar results, confirming the validity of our findings. 21 However, information on clinical and easily assessable factors, potentially associated with clinical deterioration and short-term mortality, remains critical as a delayed transfer to an ICU of these patients seems to be associated with a worse short-term prognosis. 21 Besides the clinical presentation as severe sepsis or septic shock other factors such as the presence of active solid cancer or of immune system weakening and age appeared associated with an increased mortality risk during hospitalization. As no previous study has specifically assessed the role of potential risk factors for short-term mortality in patients with sepsis admitted to an internal medicine unit, it was not possible to compare our results with preceding literature in this field.
Information on the most frequent infection in different settings is crucial in order to establish the most appropriate treatment of patients with sepsis. Grampositive bacteria were slightly more prevalent than Gram-negative bacteria (50.0% vs 46.8%) and only 3.2% of blood cultures were positive for fungi. Escherichia coli was the most frequent bacterium isolated followed by S. aureus, S. epidermidis and E. faecalis (7.4%). In previous studies, Gram-positive infections appeared to be more frequent than Gram-negative. 4 However, more recently, in a study involving 14,000 ICU patients in 75 countries, Gram negative bacteria were isolated in 62% of patients with severe sepsis with positive cultures, Gram-positive bacteria in 47%, and fungi in 19%. 5 At least 1 antibiotic resistance was present in almost 80% of the isolated at the blood culture and antibiotic resistance affected almost half of the empiric treatments. Interesting, E. coli infection was significantly associated with a reduced mortality risk in comparison to other bacteria at univariate analysis. Escherichia coli is very common in urinary tract infection sepsis that has a better prognosis in comparison to pneumonia-mediated sepsis. 5 However, this association remained significant also at multivariate analysis that took in consideration among the other variables also the origin of infection. Finally, different from the results of a recent study on 327 adult septic patients admitted to ICU, primary bacteremia was not associated with an increased mortality risk in our population. 22 Differences in the selection of the population may explain these different results. Alternatively, as only a small number of patients had a primary bacteremia in the 2 populations, these different results may be due to chance. Our study has strengths and limitations. First, only patients with positive blood cultures were included in our study. Although this may be considered to be a selection and thus the patients may not be representative of general patients with sepsis admitted to an internal medicine unit, with this approach we were able to exclude all those patients without a clear diagnosis of sepsis, increasing the validity of our results. Second, information on recent hospitalization was not available in almost 9% of included patients. Although the lack of this information in a non-negligible proportion of patients may affect the validity of our results, however the repetition of the multivariate analysis after the exclusion of this param- 
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eter gave similar results minimizing this possibility. In addition, <1% of data of all the others were missing. Third, results on the mortality rate of the subgroup of patients with septic shock should be interpreted with extreme caution as an extremely low number of patients with this condition (n=17) have been included in our study. Finally, there may be important differences in the epidemiology, management and clinical history of sepsis among the involved centers. However, due to the relative low number of patients included in each center, this could not be accurately explored.
Conclusions
In conclusion, the in-hospital mortality rate of septic patients admitted to internal medicine units appeared in line with recent reports of the literature in ICU setting. Besides the clinical presentation as severe sepsis or septic shock, other factors appeared to be helpful in defining the short-term prognosis of septic patients and may be used to define the adequate management of these patients. However, other larger prospective studies are warranted to confirm our preliminary findings. 
